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Managing acute respiratory failure (ARF) in the context of emerging infectious diseases presents significant 

challenges, particularly when immune-mediated lung injury complicates the clinical picture. The ATS 2026 

case reports underscore the critical need for precise ventilator management and timely consideration of 

extracorporeal support in these complex patient populations.

K E Y  TA K E AWAY S

º The Pivot: Emerging pathogens can induce severe ARF with immune-mediated lung disease, 

necessitating tailored ventilatory strategies.

º The Data: Case series demonstrate the utility of low tidal volume ventilation and early consideration of 

ECMO in refractory hypoxemia.

º The Action: Clinicians should maintain a high index of suspicion for immune-mediated components in ARF 

and adapt ventilatory support accordingly.

Acute respiratory failure remains a leading cause of morbidity and mortality in critical care settings. While direct viral 

or bacterial pneumonitis is a common etiology, a subset of patients, particularly those infected with novel or highly 

virulent pathogens, develop severe ARF complicated by immune-mediated lung disease. This distinct pathophysiology 

necessitates a nuanced approach to respiratory support, moving beyond conventional ARDS protocols to incorporate 

strategies that mitigate ongoing immune-driven injury while maintaining adequate gas exchange.1

The clinical dilemma centers on distinguishing between direct pathogen-induced lung damage and the host's dysregulated 

immune response, as treatment strategies for each differ. For instance, corticosteroids, while potentially beneficial in 

immune-mediated lung injury, may be detrimental in active, uncontrolled infection. The challenge is further compounded 

by the rapid progression to severe hypoxemia and the potential for ventilator-induced lung injury (VILI) in these highly 

vulnerable patients.2

The global incidence of ARDS is estimated to be between 10 and 80 cases per 100,000 person-years, with higher 

rates observed during influenza pandemics or outbreaks of novel respiratory viruses. Mortality rates for severe ARDS 

can exceed 40%, underscoring the critical need for optimized management strategies. Understanding the underlying 

mechanisms, whether primarily infectious or immune-mediated, is paramount for guiding therapeutic interventions and 

improving patient outcomes. The cases presented at ATS 2026 contribute to this understanding by highlighting a specific 

phenotype of ARF with a significant immune component.2

Case Reports on Ventilator Management and Extracorporeal Support
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A series of case reports presented at ATS 2026 detailed patients presenting with severe ARF following exposure to 

an unspecified novel respiratory pathogen. These cases uniformly demonstrated rapid progression to ARDS, often 

refractory to conventional mechanical ventilation. Histopathological analyses, where available, revealed diffuse alveolar 

damage alongside evidence of lymphocytic infiltration and immune complex deposition, suggesting a significant 

immune-mediated component to the lung injury.3

In these cases, initial ventilator management adhered to ARDS Network guidelines, employing low tidal volume 

ventilation (6 mL/kg predicted body weight) and plateau pressures maintained at less than 30 cm H2O. Despite these 

measures, a substantial proportion of patients (N=12/18, 67%) developed severe hypoxemia (PaO2/FiO2 ratio ) within 

48 hours of intubation. Escalation to higher positive end-expiratory pressure (PEEP) strategies was attempted, but often 

resulted in diminishing returns or adverse hemodynamic effects.4

Extracorporeal membrane oxygenation (ECMO) was initiated in 8 of the 12 patients with refractory hypoxemia. The 

decision to initiate ECMO was made early, typically within 72 hours of intubation, driven by persistent PaO2/FiO2 

ratios below 80 mmHg despite optimized conventional ventilation. The mean duration of ECMO support was 14 days 

(range 7-28 days). Notably, patients receiving ECMO demonstrated improved oxygenation and a reduction in ventilator 

driving pressure, allowing for lung-protective ventilation strategies to be maintained. Survival to hospital discharge in 

the ECMO group was 50% (N=4/8), compared to 25% (N=1/4) in the non-ECMO refractory hypoxemia group.5

The reports also highlighted the importance of adjunctive therapies. Several patients received immunomodulatory 

agents, including high-dose corticosteroids, after ruling out active bacterial co-infection. While a definitive causal link 

to improved outcomes could not be established from these case reports, clinicians observed transient improvements 

in oxygenation and lung compliance in a subset of patients following corticosteroid administration. This observation 

supports the hypothesis of an immune-mediated component to the lung injury.6

Limitations of these case reports include their retrospective nature and small sample size, precluding definitive 

conclusions regarding treatment efficacy. The heterogeneity in patient characteristics and the specific timing and dosing 

of immunomodulatory therapies also limit generalizability. For instance, the exact pathogen responsible for the initial 

infection was not uniformly identified across all cases, which could influence the immune response and treatment 

effectiveness. Furthermore, the criteria for initiating immunomodulatory therapy varied among the treating physicians, 

introducing potential confounding factors. However, these cases provide valuable insights into the clinical course and 

management challenges of severe ARF with immune-mediated features, particularly in the context of novel pathogens. 

Further prospective studies are warranted to delineate optimal ventilatory strategies, the role and timing of ECMO, and 

the efficacy of immunomodulatory therapies in this specific patient population.7

CLINICAL IMPLICATIONS

The ATS 2026 case reports serve as a stark reminder that respiratory failure is not a monolithic entity. The 

emergence of pathogens capable of inducing significant immune-mediated lung injury demands a more 

nuanced approach than simply applying standard ARDS protocols. Clinicians must cultivate a heightened 

awareness for the immunological component in severe ARF, especially when conventional ventilation fails to 

improve oxygenation. This implies a need for rapid diagnostic capabilities to rule out active infection before 

considering immunomodulatory agents, a diagnostic gap that current point-of-care testing often struggles to 
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fill.

The consistent observation of refractory hypoxemia in these cases, despite optimized conventional 

ventilation, underscores the importance of early consideration for extracorporeal support. While ECMO 

is resource-intensive, the reported survival rates in the refractory group suggest it can be a life-saving 

intervention when applied judiciously and promptly. This necessitates robust training programs and 

infrastructure development in critical care units, particularly in regions prone to outbreaks of novel respiratory 

diseases. The industry, specifically manufacturers of ECMO devices and related consumables, should 

anticipate increased demand and focus on improving accessibility and reducing the complexity of these 

systems.

For patients, these findings highlight the potential for severe, prolonged illness requiring advanced life 

support. It also emphasizes the variability in outcomes, even with aggressive interventions. The medical 

community, including guideline bodies like the SCCM and ESICM, should integrate these insights into 

updated recommendations for ARF management, moving beyond a purely inflammatory model to one that 

acknowledges and addresses immune dysregulation. Without this shift, we risk applying suboptimal therapies 

to a distinct and challenging patient cohort.
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This content is intended for healthcare professionals only and does not constitute medical advice. Clinical decisions must be made by qualified 
practitioners based on individual patient circumstances.
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